Korean J. Food Preserv.
Vol. 13, No. 1. pp. 88-94, February 2006

Casein 4 7lE3lES

o|&d|A - o]A4Y

GCistm A

SR At

€
THE KOREAN SOCIETY OF FOOD PRESERVATION

I
=Nty

Application and Antimicrobial Activities of Casein Hydrolysates
Treated with Asp.oryzae Protease

Hye-Jin Lee, Sang-Duk Yi and Man-Jin Oh'
Department of Food Science and Technology Chungnam National University Daejeon, 305-764, Korea

Abstract

This study was caried out to produce antimicrobial peptides from casein using various proteases. To examine whether
the hydrolysis of casein would produce antimicrobial substance and the application as natural antimicrobial material,
casein was hydrolyzed by five different proteases. The casein hydrolysate was fractionated with regenerated membrane
filter (molecular weight cut-off 30,000 10,000 and 3,000) and antimicrobial activity was measured for each fraction.
Antimicrobial activity appeared great in the fraction below 3,000 molecular weight. The fraction was re-fractionated
by high performance liquid chromatography and substance of main peak (retention time: 13.2 min) collected was
used as a sample to measure antimicrobial activity. Among the casein hydrolysates produced by protease, antimicrobial
activity was observed the greatest in hydrolysate treated with Aspergillus oryzae protease. The minimum inhibition
concentrations of the Asp. oryzae protease hydrolysate were 1.0-1.5 mg/mL. This hydrolysate was a heat stable
peptide since antimicrobial activity was maintained after treating with heat for 20 min at 1217TC.
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dol ¥ A ek Bk v )ik Dionysis 5(31),
Tomita S(32)%F -8 ol Za}s}= bovine lactoferrin© =
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o} T FtHo] glvkn Rueiych ES A8 oy
A 59 AR EY a8 SYotn I
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3t/ casein EA7NFESES] HElol=) TAHEBSHH
o| 2| as2-caseinS- Escherichia coli®} Staphylococcus canosus
2] AR A = 8e A 218(36,37) asl-casein-2 in vivool|
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FEE-S A %3}7] 913} bovine casein} T
B8] 8.4 pepsin (porcine stomach mucosa EC
3.423.1), bromelain (EC 3.4.22.32), Aspergillus saitoi
protease(EC 3.4.23.18), Aspergillus sojae protease, Aspergillus
oryzae proteaseer= Sigma -AldrichA} A|&& A}-&-31H T}

Ultrafiltration cell & AmiconA} A}, membrane2 re-
generated cellulose(molecular weight cut off 30,000, 10,000,
3,000) Millipore A} A&, @24 &7 -8 paper disc(8mm)=
Toyorhoshi A} A|F& AHE-SFAATH

HPLCE 93&817]7], column& Cjs column , HPLC &ri&=
Sigma Aldrich A} A, 7]E} AlSk& 15 0] AHE A}S-aIITY.
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FAgy S AEE AT Bacillus subtilis
ATCC 6633, Staphylococcus baureus ATCC 25923, Salmonella
typhimurium KCTC 1925, Escherichia coli ATCC 9637,
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Table 1. Operating conditions of HPLC for the purification of
antimicrobial peptide of the hydrolysate in the casein treated with
protease

Instrument Young Lin Co.
Detector Diode Amay U. V. detector 220nm, 280nm
Column Jupiter 15u C18 (200x10mm)
. Mobile phase 100% 10mM phosphate buffer (pH7.0)
Flow rate 2.0 m¢/min
Injection volume 10048
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Table 2. Antimicrobial activity of hydrolysates of casein treated
with various proteases

Strains®
Enzyme source
BS SA ST EC. LM
Pepsin Ak + .t
Bromelain + + t +
Asp. saitoi protease ++ + + t *
Asp. sojae protease + + + + +
AS]). oryze protease +++ ++ + ++ +

*B.S : Bacillus subtilis ATCC 6633, S.A : Staphylococcus aureus ATCC 25923,
ST : Salmonella typhimurium KCTC 1925,

EC : Escherichia coli ATCC 9637, LM : Listeria monocytogenes ATCC 19115
¥ .. negative activity, +: very weak activity , + : weak activity

++ @ strong activity, +++ : very strong activity.
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Fig. 1. Degree of hydrolysis of casein treated with Asp. oryzae
protease at 37°TC.
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Table 3. Antimicrobial activity of casein hydrolysate after heat
tratment on the strain

(diameter of inhibition zone : mm)

Heating treatment

Strins 80°C 100°C 121C

Conmol ooy 10min  15min
Bacillus subtilis ATCC 6633 20 20 21 20
Escherichia coli ATCC 9637 19 18 20 19
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Table 4. Minimal inhibitory concentrations of the casein hydrolysate
on the strain

Concentration(mg/mL)
- Strains

05 L0 15 20 25

Bacillus subtilis ATCC 6633 * - + o
Staphylococcus aureus ATCC 25923 - - + + ++
Salmonella typhimurium KCTC 1925 - + + o+t
Escherichia coli ATCC 9637 - + + + ++
Listeria monocytogenes ATCC 19115 - - + + ++

* - @ negative activity, +: very weak activity , +
++ : strong activity, +++ @ very strong activity.

: weak activity
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Fig. 2. Growth curve of Bacillus subtilis ATCC 6633 in nutrient
broth media added casein hydrolysate.
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Casein TH¥8 § 4 723852 941 & 2] 948 molecular
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Fig. 3. Antimicrobial activities of fractionated casein hydrolysates
by ultrafiltration aganinst Salmonella typhimurium KCTC 1925.
A : Supematant of casein hydrolysate

B : Filtrate of casein hydrolysate by 30,000 molecular weight membrane.

C : Filtrate of casein hydrolysate by 10,000 molecular weight membrane.
D : Filrate of casein hydrolysate by 3,000 molecular weight membrane.
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Fig. 4. High performance liquid chromatogram of the casein
hydrolysate filterd with membrane filter (molecular weight cut-off
3,000). The elution was meonitored at 220 nm.

Fig. 5. Antimicrobial activities of the peak fractions of HPLC
detected at 220 nm on the Bacillus subtilis ATCC 6633 '

1:peak (1), I : peak (I1), T :'peak (T), IV: peak (IV), V : peak (V),
VI : peak (VI), VIL: peak (VI, VII : peak (VID.
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Fig. 6. High performance liquid chromatogram of the casein
hydrolysate filtered with membrane filter (molecular weight cut-off
3,000). The elution was monitored at 280nm.
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Fig. 7. Antimicrobial activities of the peak fractions of HPLC
monitered at 280nm on Bacillus subtilis ATCC 6633.

A : Supernatant of casein hydrolysate, B : Peak (I).
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" Fig. 8. Preservative effect of casein hydrolysate in Doenjang. -
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